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' PREDICTING SECTORAL EMPLOYMENT IN
'COUNTIES AND MULTI-COUNTY AléEAs. |

o . 4€J€/apm€ia7L ‘
Contlnued emphaSIS on solvmg problems of econormc develeptng of

" ;r}dnal a'r*eas- W'I.H necess1ta1v:e‘expansm.on of ex15t1ng rfeseareh teehm}ques S
: land‘ developMent.of new 6nes, As has been iddinted, Ouf necent'lyi,: a 1ag - '
. exisfe 1n deVeidpnqeni:‘dF eghnational a‘rea' Ferecesting w1th r*espect t‘o‘ a
ofheh hranehes of e-eonOn'iic Fohecastin‘d (Ric}:her'd'sen)".v» This/v"s‘.eeme‘ p’éra—-
f- doxical in view of the need For such models in Formulatlng pubhe pohc&.
Nowhere 1vs the ‘need for sdbnatlonal Fohecasﬁng greater than .1n : |
projecting.economic i:hends at the eounty levelv.- I?ephesentative preblem'
: 'ereas whlch need a local econom1e Fdr*ecasting eystem as an 1nformation _
1nput ahe the r*eglonal 1fnpact oF Federal expendltune programs s the |

A‘ for'mulatlon of local economlc pohcy s and the adoptlon of rattonal educa— |

- tion p_oliciee. At prese,nt, there exis.ts a -y01d in,‘the deQelonment of_, '

. d‘r"nddels‘ for ‘»predictingb':seei;gna_l: enﬁf)lbynﬁent‘vlchénges;ﬂ:’et.i;ne__ county level |
 The implication for rural development is obvious. . o

: The ,p‘m}{‘ary. obj-e;ct{ve oF this Notels to dé\}etdp' a nﬁodeito,bhedi‘ct |

‘_enﬁplpy‘rnent'. by ind’t‘;ustniali 'sé'c'toﬁ,atr the'cegnty vlevelzb. Such pr;oeeddr‘e is
v\‘/}i._e,wed es- a necessar'yﬁ r*si: ',s’tep,in obtaini;ng detailed ‘o,eeupet‘ienel_ ernpioyf _

'm,_eni:'t’oneca_vsts_ » the ultimate goal in employnﬁent fdhecasti,vng . Empha515



/in the model is placed on the role of state , hational, and}i_nter.‘nﬁatiOha_l
demand in., determining regionel (i.e., county) eh'\ploymentchange's.
This pa‘per seeks to extend methodology used in developihg empibyf ’
hneht prediction models for states (Babceck) to counties or hﬁultic':ouhty./‘ | ‘
'_::arfeas:'. - To the aUther's khoWledge s the current work repr‘esents _the . |

first h‘iodel deVel_oped to predict sectoral employment_at the county level.

The vMode1,1
Numerous’ eembination of ve‘riables and tr‘ansi’er‘mations wehev‘
"exelo"r-ed {n developing the employ_meht prediction l.'node'lbl. As ﬁnaﬁy
sjthuettlr‘ed‘,' the model tool’<-b the Followihg ?‘Or*m: ‘ |

‘(1)01—:i_='|3"+8 TE+ B, E, + B

o+ B, X+B, TCE+Bg T

3
Whef‘e

CE = Total wage and salary employment 1n the 1th
mdustry in the county :

TE = Total U.s. 'wage and salahy employmeht

| E., = Total wage and salary employment in the 1th
industry in the U.S. :

X =Total U.S. ,,merchandis'e exports
TGE= Total state p.rivate wage'ehd salahy en;\ployment" |
T =Time | | | |
Veriables TE, E;» >><5 an‘db TCE ’r‘e‘pr*esent thiu}encés exterhal to -
" the cduhty ecohomy. TE ahdb E; reﬂeet the impact of na.ttion'al indus—
trial demahd on the individual industries within the county w.hil‘e >< is

a rheasUhe of the strength of international derhand Fe_r local output.



TCE incorporates the effect of state demand on production at the indivi-
dual industry level within the county. The time varjlable s T, isincluded
to account. for factors influencing employme'r'\t which otherwiée could

not"bé quantified or incorporated into the model.

Application

‘fhe hégressi'on model was 'use_d to ekamine c_:hangés in en’ixployrrv{envt_:
in Houston County, Alabama from 1962 to 1972.2 Houéi_:on County, com-
prisihg a large geographic afea' aﬁd havi.ngra moderate bopdlaﬁioh density,
was seledfed becéthé it typifies many r*ur;alrar*easv exper:i'e_hcihg économic
'developmeﬁt; The Housfbn County economylriﬁ the paét,- and: t.o.a'lvarge. '
é*fent téday s hési ‘bee‘n buﬁt upén an. _agricuthr‘al base but Has b;eéome
industrialized at a r~ap1d rate Qithih Eecent' yeafs. Bekcéu‘se of the
county.'.s'potehtial develo'pm’er;t as a groth center 5 Ifor'ecastingb future
eéonorﬁic 1;.r*,e’nd§_ v,—.- s‘u'c:hrals' thé_ employl;he& difn_ensioﬁ‘—— b:eico:m‘es_' im-= .
pérétive if orderly growth is to occur. |

Pirirlnar*y purpose of the rﬁod_el wasv'to de\_/elop’coefﬁcit"envts for us_s'exin

f,or*ecasting future Ievels of érﬁpléyment. All bﬁhms in tﬁe area were '

: éggr‘e'gated,into/e} éecfo.rs based o.n‘tr.we_Burfeau oF Labbr Statistics_ c_lassi—\
ﬁ.catiOn.sche:r'he[.z' Data for the model were ‘ass'emb'l.ed: '_Fr‘omv'é n‘umbe_r'SOF

: - 3
‘government publications.

' Results

Table 1 contains co.ef'ﬁ\ciénts for thé independent_var}iab‘le's 5 the R2



statistic s F—Value, aﬁd the Du rbin—Watsén statistic for each of the
sectdral equations. The R? statistic indiéates that the fit of the regres-
‘s‘ion.is quite good 1n all sectoré. The R? statistic is greater than .95 |
in séven‘_of the nivne‘ sectérs, fhe.F—values wére al‘l signiﬁcant‘ at the
.05 level or abox)e; seven of the nine sectors were signiﬁcant at ti(ﬁe.01 -
level. |
The Durbin-Watson coefﬁci.en_t‘s for each QF the quatio‘ns are found
bin tHe last column.v ’Ther'e appears to be no 'signiﬁcant" autocorrelation
in,ahy of the _equatidns. | All of the Durbin-Watson stéti'stics exceeded .
‘tHe 1 peﬁcent uppenr 1imits. |
vMulticollineér‘i‘ty existed among some of the indepen,d‘entb variables
:"ihvthe equations. Existence of multicoll.ihéarity in the »p_eriod under
obs,erya_tivon, hoWéQer*, does :not presént a sérioué obstacle sinc;e the

objective of the "model_ is prediction. The predictive ability of the ecjua—

|
i

tiéns remains intact as long as the multi¢011inearityLcontinues into the
;;hediCtion period (Thiel, Babcock). |

. vAn.‘acc‘:uracy‘ test Wa‘s_p‘er*For*med._Fo‘rllthe year 1973 to test the pre-
dictive ability of thé hodél, Table 2. Actual values éf the independeht
rvariable‘s[ for :197_8 were inSer*ted in the_regressidn equatighs and a. .
Fobe_cas)t‘ of the value of the dependent variébl‘e was made. When actual
‘va'lu‘es were ;:omparedwith the forecast values, the oyerali performance
‘di"‘ the model indi-cated é deviation of 33 pefcenf ; _Indi\)idual“ ééctorS-

- exhibited more deviation, r*anging from -20.2 ,pem;éht to 23.1 percent.



étaji:istié, F--Qalue ,‘ aﬁd tHe Du r*bin—Watson‘ statistié for eéch of the
‘ ‘seczitdr‘a'll equétiohs, The ?2 statistic indicates tHat the fit of the regres-
sio%;_is quite good in al_I sectors. The R2 statiSfic is greater than .95
in s,%éven of the ﬁine sectérs, fhe F-values were all sighiﬁcant ‘af thé

| . .
.05%1evel or abO\)e; seven of the nine sectors were significant at the.O1
léveEI. ‘ |

‘fThe Dur*bin—Watson coefﬁcivet‘jts for each of tHe equationé are qund
vin, tl'l\e Iést column., There appears to be no signiﬁcanf; autocorr'élation
in any of the equafibns. All of the Dur*bih-—WatsOn staﬁ'stics exceeded .
_the 1 berc_:énjf upper lifnits. | |

Q,Multicpllinear"ity ekisted among sOme of the independent vvariableé
in fzhe equations. EXistenCe of multicollinearity in the period _undéh '
vobse’hv_atioﬁ,‘ however , does ot presénf a._éerioué ob,s:ta.cle éinc;e the
obje;:tive of the 'modell‘is prediction. The predictive ability of the th,;a—
tic)nsvj remains intact as long as the multiciol_l_inearity_cOnti_nues into th:a
p.'r'edv;ici‘:ion‘ period ('fhi_el , Babcock). |
o An ac'¢Lmacy tes“t‘ wés_ pérfohmed for the yéar“ 1973 to fest,thé pre—
dicti‘ye ability of tﬁe model ',‘ TaBle 2.‘ ACtuai values oF the inde‘pend/ent
-varié.bles f:"or-"1>9‘73 ._Wer‘e_ insérted in _the._regressioh_equatioﬁs‘ and a ;-
fcla‘re_c'as‘t of the value of the ldependent variable_ was rhade:. 'When éctQél
VaiU_és wer*é" corhpéred wi»th the forecast values,’ the o‘\‘.(er‘al_‘l‘ performance
cﬁ“' _the model indicated a deviation of 3.3 percenﬁ. Indiv'idbt,‘uail‘ secto‘rs»
exﬁib}iteﬂd mér‘e deviati_éh, hanging Frdm -20.2 perceht t_d 23._1 p,er*c_en_t.

1
s



'Bzaéed Qn efnpirical results, this modei suggests that techniqueé
exiSi:ifoE making Peiiable employment forecasts in éubnétional areas,
hamefly, 'coun‘ties, This‘staten"\ent must be qualiﬁed since the data uséd
in the fnodei were highly aggregated iﬁt‘o broad industrial sectdrs'. Never-
thelééé s deveiqpmeht of this modél does represent a‘beginning- point in -

. Fof‘mt;ﬂé.tihg public pblicy_deci'sion modvelvsv f’br ar"ea.s expevri‘e_nvcing econo— .
vmic develdpment‘. The p_r*ovje}ctionsv resulting from the nﬁodel, even though :
vc‘dn_sijsting‘ of employment eétimates for aggregated sectors, vshould be
useful to delineate thé broad em'rploymentv Fr‘afnewor‘k withih which policy
| makers will mqst lik.elv}‘/ operaté. Fgrthenmore , the tééhniqués can bevy
' Iogicélly extended to nﬁulticounty areas or planning re:gions. At this.
point m time, however, Fur_*tlﬁek r*eﬁn_ements va'S,t be madeb.-beforve de- |
tailed occUpéfional forecasting can be accompiished;

i

(
1.



FOOTNOTES

The model presented herein is an extenswn and modification of
the state model developed by Babcock, op. cit.

2Tms time pemod was selected because of data limitations for
prior years. N : I

3 Data for variables CE and TCE were obtained from various issues
of County Business Patterns published by the Department of Commerce
-and from Civilian Work Force Estimates of the Alabama Department of
Industrial Relations. Independent Variables TE and E1 were taken from
Employment and Earnings Statistics for the United States 1909 — 1972.
Data for variable X were obtained from the Survey of Current Business.

4 For the national forecasts and ‘assumptions used in developing
‘them, see U.S. Department of Labor, Bureau of Labor Statistics,
Tomorrow's Manpower Needs. Vol. IV, (\Nashmgton, D.C.: U.S.
Government Printing Office, 1971). Estimates for variable TCE were
‘obtained from Alabama Department: of Industrial Relations, Alabama
Interim Manpower Pro_]ectlons for 1980, August 1974.
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TABLE 1.. Results

of Employment Prediction Model s Houston County, Alabah'ia s 1962—1972

.=

kK =99%'

. - Sector T L Coefficients » - : N
5 : : TE g X TCE T Intercept : R2 F D.W.
Contract Construction -.347 -2.576 .023 24.891 210.775 7086.52 .97  23.94***a 2.26
- Manufacturing .046  .098 054 —8.403 199 . 1018.66 .94  12.94** 2.32
Transportation — Public Utilities .021 . -.859 .017 . -.489 32.599 828.06 .98 44 ,60%** 2.80
: , C : j : L. ‘ .
_ Wholesale Trade .020 .759 -~.013  -2.442  40.689 -817.69 - .97  27.09*** 2.60
Retail Trade: - .028 -.109 .083 -4.988 203.581° 4781.32 .96  145.16*** 3.51
Finance - Insurance — Real Estate -.046 ~ .404 -.002  2.352 33.959  243,53- . ,98  49.78*** 2.34
Services -.102 -.048  .045  5.865 60.255 1424.68  ,98 80.84%** 2.68
Government -.021  © ,132  ,009  2.786 -26.840 -381.58 .98  42.58*** 2.58
‘Agriculture -.045 .832 -.012  3.798 2,209 ~ -2.444 92 9.64%* 3.21
S a *=g0%
C KXk - 9'5% . 7
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Table 2. Test of Predictive Ab111ty s Employment Predlctlon Model, Houston County,

Alabama, 1973

Sector , - Deviation
o Actual _Forecast Absolute: Percent
————————— ‘Number = = = = = = =
Contract Construction 3344 2670 -674 -20.2
Manufacturing 5530 6318 +788 +14.2
Transportation — Public 1444 1778 +334 +28. 1
Utilities ' '
Wholesale Trade 1396 1131 -265 ~19.0
Retail Trade 4378 4354 -24 -.6
Finance, Insurance, Real 1294 1237, -57 -4 .4
Estate
Services 3043 3533 | +490 +16.1
- Government 3170 3417 +247 - 47.8
Agriculture 1190 1181 -9 ~.8
Total 24789 830 3.3
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Table 3. Predicted Employment by Industry, Houston County, Alabama, 1980.

Industry Forecast

: No. -
Contrvact Constkqution , . e - ' v »é‘565
MahuFacth‘ing o S o | - B | '77‘65
Tr‘an,sporﬁation' & Other- Public Utilifies j ; o o ) . | 2595
Wholesale Trade - - B _. " oar
Retail Trade ‘ ' B ) - R 5962
- Finance - Insurance - Real vEstéte " | ' | oa _ o 1551
Services o - S 5513
Government | o S | ) o . o 3788 )
"Agric“ulltqr;e‘ : . ' | - , IR 1/064"

Total = - o - 84748
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